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(54) Title: IMPROVEMENTS RELATING TO INJECTION DEVICES 




(57) Abstract 

An injection device has a banel (1) which receives a capsule assembly (2. 3. 4) at its forward end. An actuating rod (18) extends 
back from *X tas Tcoupling (15) to a plunger (10) a, the rear end of the barrel (1). The plunger (10) can be adjusted ^ respec 
rthe^pHng (15) to set a dose to be injecled. and the coupling engages the rod by pawls (16) which cooperate w.th ratchet teeth (17 

rffiiSte pawl device (23. 24) nonndly prevents the rod (18) movir^rearwardly^ When the ^« 
plunder actuations, a collar (26) through which the rod passes is turned to rotate the rod and thus to d^engage Ae pawls (16. 24) from the 
ratchet teeth (17). The rod (18) can then be returned to its initial rear position and a new capsule assembly fitted. 
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" TfflP T -ovements re lating to injection Devices" 
This invention relates to injection devices. It is 
concerned with those of a pen-like structure, having a 
capsule with a hypodermic needle at the forward end and a 
plunger arrangement which can be set to cause given doses to 
be ejected. 

There have been many proposals for these pen injectors, 
and some work on a ratchet principle. That is, an operating 
plunger is retracted to click back over a number of ratchet 
teeth. When pressed, the teeth are positively engaged and an 
actuating rod is thrust forwards over the set travel of the 
plunger. 

These work well enough, but once the capsule is 
exhausted, they are useless and have to be discarded. 
15 it is the aim of this invention to provide an injection 

device of this kind which can be re-used many times. 

According to the present invention there is provided an 
injection device comprising a barrel for receiving a capsule 
assembly co-axially at a forward end, an actuating rod for 
20 the capsule with ratchet teeth extending lengthwise within 
the barrel, and a plunger at the rear end of the barrel with 
a coupling to the rod by said teeth to drive the rod 
forwards when the plunger is pressed but which allows 
rearward withdrawal of the plunger leaving the rod static, 
25 characterised in that the rod and coupling are mutually 
rotatable and the ratchet teeth are only part circumferen- 
tial so that they are engaged with the coupling when there 
is one state of mutual rotation and disengaged when there is 
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another state of mutual rotation, thereby allowing the rod 
in this other state to be returned after forward movement 
axially to its rearmost position where mutual rotation into 
said one state causes the ratchet teeth to be re-engaged. 
5 in the preferred form, the rod is rotatable with 

respect to the barrel and the coupling device. Conveniently, 
the rod passes through a guide collar at the forward end of 
the barrel, this collar being rotatable and serving, by its 
co-operation with the rod, as means for turning the rod 
10 between the two rotated states. Preferably, the collar is 
accessible for rotation only when the capsule assembly is 
removed from the barrel. 

To ensure correct operation, there will generally be 
means positively inhibiting rearward movement of the rod. 
15 Conveniently, this will be a pawl device co-operating with 
said teeth and being engaged and disengaged respectively in 
said one and other states of mutual rotation. 

The coupling may be a sleeve through which the rod 
passes with a pawl to engage the ratchet teeth. It may have 
20 an adjustable engagement with the plunger which will enable 
the travel of the plunger to be set. Conveniently, this is 
a screw engagement. 

In the preferred form the pawl device and the sleeve 
have non-rotatable but longitudinally slidable engagement 
25 with the interior of the barrel and are urged apart against 
stops at the forward and rear ends respectively by a coil 
spring. 

Conveniently, the rod has diametrically opposed sets of 
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ratchet teeth with longitudinal parallel flats between them, 
and the pawl device and coupling co-operate with both sets. 
Thus after last use the rotation is through 90° to bring the 
flats opposite the pawls and the coupling, and thereby 
enable the return. 

For a better understanding of the invention, one 
embodiment will now be described, by way of example, with 
reference to the accompanying drawings, in which: 
Figure 1 is a side view of a pen injector. 
Figure 2 is an axial section of the injector of Figure 

It 

Figure 3 is a perspective view of the forward end of a 
coupling member of this injector, 

Figure 4 is a cross section, to a larger scale, on the 
line IV- IV of Figure 2, and 

Figures 5, 6 and 7 are axial sections of the injector 
showing different stages of operation. 

The injector has a substantially cylindrical barrel 1 
to the forward end of which is screwed a co-axial tubular 
casing 2. This contains a capsule 3 with a needle 4 project- 
ing from the casing* and temporarily shrouded by a cap 5. 

At the rear end of the barrel 1 there is a tubular 
extension 6 which externally carries a catch 7 pivoted at 8. 
The forward end of this can act as a clip for holding the 
injector in a pocket, for example, while at the other end 
there is an inwardly projecting lug 9 just beyond the end of 
the extension 6. 

A mushroom-like plunger 10 fits co-axially into the 
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rear end of the extension 6. Its head is a knurled knob 11 
and its stem a tubular portion 12 which is a close sliding 
fit within the extension 6. There may be means (not shown) 
to limit the amount by which the plunger can be withdrawn. 
5 immediately adjacent the knob 11 the portion 12 has an 
exterior annular groove 13, and further from the knob 11 it 
has rather shallower annular grooves 14 at regular intervals 
marked with numbers to indicate the dosage in a manner to be 
described below. 

10 Internally, the portion 12 is screw threaded to engage 

external screw threading (not shown) on a sleeve 15. At the 
forward end, as best seen in Figure 3, this sleeve has two 
opposed pawls 16 sloping forwardly and inwardly to engage 
opposed sets of ratchet teeth 17 on a rod 18 that passes co- 

15 axially through the sleeve. The material of the sleeve 
(preferably plastics) is such that while the main body is 
substantially rigid, the integrally formed pawls 16 have a 
stiff resilience. 

The shape of the rod 18 is best seen in Figure 4; it is 

20 basically cylindrical, but with two diametrically opposed 
flats 19 alternating circumferentially with the arcuate 
ratchet teeth 17. 

Between the pawls 16 the sleeve 15 has at its forward 
end outwardly projecting part-circumferential flanges 20 

25 which normally engage the forward end of the extension 6. 
That serves as a stop. Within the barrel, there are two 
diametrically opposed longitudinal ribs 21, and the flanges 
20 have notches 22 to engage over them. These prevent the 
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sleeve 15 rotating, but of course longitudinal movement is 
possible. In Figure 2, the ribs 21 are shown in the same 
plane as the pawls 16, but they will be displaced by 90°, as 
will be appreciated from the position of the notches 22 in 
5 Figure 3. 

At the forward end of the barrel 1, there is a ring 23 
similarly engaged with the ribs 21. It carries two opposed 
pawls 24 sloping inwardly and forwardly to engage the teeth 
17. A coil spring 25 surrounds the rod 18 and acts between 

10 the ring 23 and the sleeve 15 to urge them respectively 
forwardly and rearwardly. The ring 23 is limited by a 
rotatable collar 26 which co-axially fits into the forward 
end of the barrel 1 and snaps into place by an annular rib 
and groove arrangement 27. Normally it is completely 

15 concealed by the barrel 1 and the casing 2 and will not be 
accessible for rotation. The rod 18 passes through the 
aperture in the collar, as best seen in Figure 4, which is 
shaped to engage the flats 19 and leave clearance over the 
ratchet teeth 17. The collar 26 may have means (not shown) 

20 limiting its rotation to 90° and will initially be fitted at 
the extreme where the teeth 17 are engaged by the pawls. 

Initially, the plunger 10 will be forwards with the lug 
9 engaged in the groove 13 to hold it there. The rod 18 will 
be at its most rearward position (as in Figures 2 and 5) , 

25 but the sleeve 15 will be forwards (as in Figure 6) with the 
spring 25 compressed. For use, the forward portion of the 
catch 7 will be pressed to pivot the lug 9 clear of the 
groove 13, and then the knob 11 can be pulled rearwardly, 
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assisted by the spring 25. The pawls 24 ensure that the rod 
18 is not carried back by the friction of the pawls 16. The 
plunger 10 will be withdrawn to its maximum amount (Figure 
5) and then screwed in until the desired number appears 
5 adjacent the rear end of the extension 6. During this screw- 
in action, the lug 9 clicks into successive grooves 14 to 
register discrete increments, and when finally set the lug 
9 will be in one of those grooves so that a precise dose 
will be administered. The needle 4 is then applied to the 
skin and the knob 11 is pressed. This will carry the sleeve 
15 forwards and, by virtue of the engagement of its pawls 16 
with the ratchet teeth 17, it will cause the rod 18 to move 
forwards expressing a measured dose from the needle 4. The 
pawls 24 will merely click over the teeth 17 during this 
15 travel. 

As the knob 11 reaches the extension 6, the lug 9 re- 
engages the groove 13 (Figure 6). The needle is then 
withdrawn and capped. 

When the next dose is to be injected, the operation is 
repeated, the withdrawal of the knob 11 re-setting the 
sleeve 15 and its pawls 16 in relation to the rod 18. If the 
same dose is to be applied again, the knob 11 is not 
rotated; it will automatically pull out to the set distance. 
But of course if the dose is to be changed, it is screwed in 

25 or out accordingly. 

Several accurately measured doses can be administered 
in this way until the capsule 3 is exhausted (Figure 7) with 
the pawls 16 of the sleeve 15 engaging the ratchet teeth 17 
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at the rear end of the rod 18. 

The capsule assembly can then be removed to expose the 
collar 26, which is then turned through 90°, taking the rod 
18 with it. This disengages the ratchet teeth 17 from the 
5 pawls 16 and 24. The rod 18 can therefore be pushed back to 
its starting position. The collar 26 is rotated back again 
to re-engage the pawls and the injector is ready to receive 
another capsule. 

While the ring 23 and its pawls 24 are a good positive 

10 way of preventing the rod 18 being shifted backwards when 
the knob is withdrawn, the drag of the pawls 16 on the rod 
is not very great. It may therefore be sufficient to rely on 
friction (between the rod 18 and the collar 26 for example) 
to hold the rod axially. Alternatively, there might be a 

15 user-operable catch on the barrel which normally engages the 
rod to hold it fast, but which is disengaged when the device 
is used and when the rod is to be retracted. 

As described, the sleeve 15 is non-rota table with 
respect to the barrel, and it is the rod 18 that is rotated 

20 to engage and disengage its teeth. This will generally be 
the most convenient way, but it is conceivable that the rod 
is held against rotation with respect to the barrel and the 
sleeve is twisted to engage and disengage. 
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CLAIMS 

1. An injection device comprising a barrel for 
receiving a capsule assembly co-axially at a forward end, an 
actuating rod for the capsule with ratchet teeth extending 

5 lengthwise within the barrel, and a plunger at the rear end 
of the barrel with a coupling to the rod by said teeth to 
drive the rod forwards when the plunger is pressed but which 
allows rearward withdrawal of the plunger leaving the rod 
static, characterised in that the rod and coupling are 

10 mutually rotatable and the ratchet teeth are only part 
circumferential so that they are engaged with the coupling 
when there is one state of mutual rotation and disengaged 
when there is another state of mutual rotation, thereby 
allowing the rod in this other state to be returned after 

15 forward movement axially to its rearmost position where 
mutual rotation into said one state causes the ratchet teeth 
to be re-engaged. 

2. An injection device as claimed in Claim 1, wherein 
the rod is rotatable with respect to the barrel and the 

20 coupling device. 

3. An injection device as claimed in Claim 2, wherein 
the rod passes through a guide collar at the forward end of 
the barrel, this collar being rotatable and serving, by its 
co-operation with the rod, as means for turning the rod 

25 between the two rotated states. 

4. An injection device as claimed in Claim 3 r wherein 
the collar is accessible for rotation only when the capsule 
assembly is removed from the barrel. 
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5. An injection device as claimed in any preceding 
Claim, wherein there are means positively inhibiting 
rearward movement of the rod. 

6. An injection device as claimed in Claim 5, wherein 
5 the inhibiting means is a pawl device co-operating with said 

teeth , and being engaged and disengaged respectively in said 
one and other states of mutual rotation. 

7. An injection device as claimed in any preceding 
claim, wherein the coupling is a sleeve through which the 

10 rod passes with a pawl to engage said teeth. 

8. An injection device as claimed in Claim 7, wherein 
the sleeve has an adjustable engagement with the plunger, 
enabling the travel of the plunger to be set. 

9. An injection device as claimed in Claim 8, wherein 
15 there is screw engagement between the plunger and the 

sleeve. 

10. An injection device as claimed in Claim 7, 8 or 9, 
as appendant to Claim 5, wherein the pawl device and the 
sleeve have non-rotatable but longitudinally slidable 

20 engagement with the interior of the barrel and are urged 
apart against stops at the forward and rear ends respective- 
ly by a coil spring. 

11. An injection device as claimed in any preceding 
claim, wherein the rod has diametrically opposed sets of 

25 ratchet teeth with longitudinal parallel flats between them, 
and the coupling co-operates with both sets. 
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